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(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce vibration 
transmitted to an exhaust pipe so as to improve the 
durability of each part by installing a dynamic damper in 
a specific dividing pipe and connecting both ends of the 
specific dividing pipe to the adjacent dividing pipes via 
spherical flange Joints in an exhaust pipe for an engine 
having a plurality of dividing pipes connected to each 
other. 

SOLUTION: This exhaust pipe 1, in which a rear pipe 3 is 
connected to the rear end of a front pipe 2 via a rear 
part connecting part 5, is connected to an exhaust 
manifold via a front connecting part 4. In the front end 
side of a front pipe part 1 2 in the front pipe 2. a dynamic 
camper 13 is arranged, while the rear connecting part 5 
is constructed as a spherical flange Joint consisting of a 
flat tube flange 31, a spherical tube flange 32, a gasket 
33, and coil springs 36, 36. The gasket 33 sealing a gap 
between the flat tube flange 31 and the spherical tube 
flange 32 by elasticity of the coil springs 36, 36 can 




absorb relative motion between the front pipe part 12 and a rear tube part 16. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Periodic-damping structure of the exhaust pipe characterized by having attached the 
dynamic damper in this specific part split sleeve, and moreover connecting the both ends of said 
specific part split sleeve with the next division tubing with the spherical-surface flange coupling 
which has a spherical-surface-like connected surface in the exhaust pipe of the engine of the 
format which connects two or more division tubing when one of said the division tubing is used 
as a specific part split sleeve. 

[Claim 2] Periodic-damping structure of the exhaust pipe according to claim 1 characterized by 
forming in one the stopper which attaches a dynamic damper in said specific part split sleeve 
with a bracket, and regulates migration of the shaft orientations of a dynamic damper to this 
bracket. 

[Claim 3] Periodic-damping structure of the exhaust pipe according to claim 1 or 2 characterized 
by having faced attaching a dynamic damper in said specific part split sleeve, having formed the 
1st and 2nd thermal insulation plate among both members, and insulating with these 1st and 2nd 
thermal insulation plate to a duplex. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to amelioration of the periodic-damping structure 
of an exhaust pipe. 
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[0002] 

[Description of the Prior Art] As a technique of attenuating vibration of an exhaust pipe, JP.3- 
33895,B "the dynamic-damper equipment of an automobile exhaust pipe" is known, for example. 
The above-mentioned technique is attached in piping of an automobile, and the dynamic-damper 
base 10 is attached in the exhaust pipe 24 between a catalytic converter 36 and a muffler 34 as 
the dynamic-damper equipment for controlling resonance by engine vibration effectively is shown 
in Fig. 5 of this official report. 
[0003] 

[Problem(s) to be Solved by the Invention] Although this vibration can be controlled with the 
dynamic-damper base 10 in the above-mentioned technique since a high vibration of a frequency 
gets across to an exhaust pipe 24 comparatively when an engine is operated comparatively in a 
high rotation region When an engine is operated by low rotation, there is a thing with the large 
(namely, greatly [ an engine variation rate ]) amplitude of vibration of an engine and this variation 
rate gets across to an exhaust pipe 24, in the small mass with which the dynamic-damper base 
10 was equipped, it is difficult to control that variation rate. If it is going to control this variation 
rate, a big mass will be needed and the dynamic-damper base 10 will become large-sized. 
Moreover, for a propagation and cone reason, in the catalytic converter 36 which becomes an 
engine side, the vibration by the side of an engine tends to receive the effect of this vibration, 
and becomes disadvantageous in respect of endurance from the dynamic-damper base 10 at it. 
[0004] Then, the purpose of this invention is a large area from an engine low rotation region to a 
high rotation region, and it is to offer the periodic-damping structure of the exhaust pipe which 
can raise the endurance of each part while being able to attenuate what [ from ] has the small 
amplitude in vibration which gets across to an exhaust pipe to a big thing (variation rate). 
[0005] 

[Means for Solving the Problem] In the exhaust pipe of the engine of the format which connects 
two or more division tubing, in order to attain the above-mentioned purpose, when one of the 
division tubing was used as a specific part split sleeve, claim 1 attached the dynamic damper in 
this specific part split sleeve, and, moreover, connected the both ends of a specific part split 
sleeve with the next division tubing with the spherical-surface flange coupling which has a 
spherical-surface-like connected surface. 

[0006] What has the small amplitude is decreased by the dynamic damper, and what has the big 
amplitude (what has a big variation rate) is absorbed with two spherical-surface flange couplings. 
Therefore, a large area can be attenuated from what has the small amplitude in vibration which 
gets across to an exhaust pipe to a big thing. Moreover, from a specific part split sleeve, 
vibration which gets across to division tubing of a side far from an engine can be suppressed, 
and the endurance of each part of division tubing of a side far from an engine can be raised. 
[0007] Claim 2 attached the dynamic damper in the specific part split sleeve with the bracket, 
and formed in one the stopper which regulates migration of the shaft orientations of a dynamic 
damper to this bracket. By having formed the stopper in the bracket, a dynamic damper cannot 
move to shaft orientations too much, and the life of a dynamic damper can be prolonged. 
[0008] Claim 3 was faced attaching a dynamic damper in a specific part split sleeve, formed the 
1 St and 2nd thermal insulation plate among both members, and insulated with these 1 st and 2nd 
thermal insulation plate to the duplex. By having insulated to the duplex, the heat of a specific 
part split sleeve propagation-comes to be hard to a dynamic damper, and can prolong the life of 
a dynamic damper to it. 
[0009] 

[Embodiment of the Invention] The gestalt of operation of this invention is explained below based 
on an attached drawing. In addition, a drawing shall be seen to the sense of a sign. Drawin g 1 is 
the perspective view of the exhaust pipe which adopted the periodic-damping structure 
concerning this invention, and an exhaust pipe 1 is the exhaust air system member which 
connected the rear tube 3 as division tubing to the back end of the front tube 2 as division 
tubing through the posterior part connection section 5 specially. 4 is the anterior part 
connection section and was connected to the exhaust manifold of the engine which does not 
illustrate an exhaust pipe 1 through this anterior part connection section 4. 
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[0010] The front tube 2 equips the front end approach of the front tube part 12 with a dynamic 
damper 13. The rear tube 3 consists of a muffler 21 attached in the catalytic converter 17 
attached in the 1st rear tube part 16 and the back end section of this 1st rear tube part 16, the 
2nd rear tube part 18 extended from the posterior part of this catalytic converter 17 to back, 
and the back end section of this 2nd rear tube part 1 8, and the 3rd rear tube part 22 extended 
from the posterior part of this muffler 21 to back. In addition, 23, 24, and 25 are the hanging 
sections prepared in the anterior part of a catalytic converter 17, the posterior part of a muffler 
21, and the posterior part of the 3rd rear tube part 22, respectively, in order to hang an exhaust 
pipe 1 into the car body which is not illustrated. A catalytic converter 1 7 contains the catalyst 
for exhaust air purification. 

[001 1] Drawing 2 is the 2-2 line sectional view of drawing 1 , and shows the posterior part 
connection section. The plane flat-surface pipe flange 31 which attached the posterior part 
connection section 5 in the front tube part 1 2. The gasket 33 pinched between the spherical- 
surface pipe flange 32 of the shape of the spherical surface formed in the 1st rear tube part 16, 
and the flat-surface pipe flange 31 and the spherical-surface pipe flange 32, It consists of the 
bolts 34 and 34 for combining these flat-surface pipe flanges 31 and spherical-surface pipe 
flanges 32 and nuts 35 and 35, and coil springs 36 and 36 prepared between the heads 34a and 
34a of these bolts 34 and 34, and the flat-surface pipe flange 31. In addition, 37 and 37 are the 
through tubes opened in the flat-surface pipe flange 31. This posterior part connection section 5 
is described as "the spherical-surface flange coupling 5" below. 

[0012] A gasket 33 makes a flat surface the side which hits the flat-surface pipe flange 31, and 
the side which hits the spherical-surface pipe flange 32 is formed in the configuration which 
imitates the spherical-surface configuration of the inside of the spherical-surface pipe flange 32. 
According to the elastic force of coil springs 36 and 36 While carrying out the seal of the 
clearance between the flat-surface pipe flanges 31. and the clearance between the spherical- 
surface pipe flanges 32, even if the relative motion by the front tube part 12 and the 1st rear 
tube part 1 6 occurs, the motion is absorbed by sliding between the spherical-surface pipe 
flanges 32. 

[0013] Drawing 3 is the perspective view showing the front tube concerning this invention, and 
the front tube 2 is equipped with the 1st thermal insulation plate 42 fixed to the front tube part 
12, the 2nd thermal insulation plate 43 fixed to this 1st thermal insulation plate 42, and the 
dynamic damper 1 3 attached in this 2nd thermal insulation plate 43. In addition, 44 is undershirt 
covering, a bolt for [ 46 / 46 and ] immobilization of clamping members 46 and 46 in a clamping 
member, and 47 and 47, and a nut that thrusts upper covering and 45 into 48 and thrusts 48 into 
bolts 47 and 47. 

[0014] A dynamic damper 13 consists of a mass 51 for vibrationproofing, and a mounting bracket 
53 for attaching a dynamic damper 13 in the 2nd thermal insulation plate 43, while supporting this 
mass through rubber 52. In addition, 54 and 54 are mounting holes. The 1st-2nd thermal 
insulation plates 42 and 43 are [ the heat emitted from the front tube part 12 ] propagation-hard 
to a dynamic damper 13. make it it. and serve as the bracket for attaching a dynamic damper 13 
in the front tube part 12 and. 

[0015] Thus, since the rigidity as a bracket can be raised and a dynamic damper 13 can react 
certainly to vibration of the front tube part 12 by having used the 1st-2nd thermal insulation 
plates 42 and 43 as the bracket of dual structure, the vibration-deadening effectiveness of a 
dynamic damper 13 can be heightened more. 

[0016] The anterior part connection section 4 has the same configuration as the spherical- 
surface flange coupling 5 (R> drawing 2 2 reference). By a diagram, only the spherical-surface 
pipe flange 32 prepared in the front end of the front tube part 12 is shown. Hereafter, the 
anterior part connection section 4 is described as "the spherical-surface flange coupling 4." 
[0017] Drawing 4 (a) and (b) are the explanatory views of the dynamic damper concerning this 
invention, (a) is a top view and (b) is a front view. In (a), a dynamic damper 13 carries out 
vulcanization adhesion of the rubber 52 at a mass 51 and the mounting bracket 53 as a bracket, 
and supports two masses 51 with rubber 52. Moreover, a dynamic damper 13 is that a mass 51 
moves in the direction of X, and when a dynamic damper 13 is attached in an exhaust pipe 1 
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(refer to drawin g 1 ), it attenuates vibration of the exhaust pipe 1 of this direction. In (b). a 
dynamic damper 13 is that a mass 51 moves to a Z direction in addition to the direction of X 
explained by (a), and when a dynamic damper 13 is attached in an exhaust pipe 1, it also 
attenuates vibration of the exhaust pipe 1 of this direction. 

[0018] Drawing 5 is the 5-5 line sectional view of drawing 1 , and welds the 1st thermal 
insulation plate 42 to the front tube part 1 2 of the front tube 2. While welding the 2nd thermal 
insulation plate 43 to this 1st thermal insulation plate 42 and attaching the mounting bracket 53 
of a dynamic damper 1 3 in this 2nd thermal insulation plate 43 with bolts 55 and 55 and nuts 56 
and 56 (not shown [ the bolt 55 of a lot, and a nut 56 ]) Having formed the stoppers 57 and 57 
which regulate that a mass 51 moves to a Z direction too much is shown in the 2nd thermal 
insulation plate 43. 

[0019] By having formed these stoppers 57 and 57, a dynamic damper 13 cannot move to shaft 
orientations (Z direction) too much, and the life of a dynamic damper 1 3 can be prolonged. 
Although the undershirt covering 45 protects the front tube part 1 2 from the stone raised with 
the wheel, the duty of the thermal insulation plate with which it is made for the heat emitted 
from the front tube part 12 not to get across to a dynamic-damper 13 side is also performed. 
[0020] An operation of the periodic-damping structure of the exhaust pipe stated above is 
explained below. Drawing 6 (a) and (b) are the 1st operation Figs, explaining an operation of the 
periodic-damping structure of the exhaust pipe concerning this invention, (a) shows the anterior 
part important section of an exhaust pipe 1, and shows the condition that vibration is not acting 
on an exhaust pipe 1 from an engine. 

[0021] In (bX if the small amplitude is transmitted from an engine to an exhaust pipe 1 when an 
engine is operated comparatively in a high rotation region, this amplitude can be attenuated by 
the dynamic damper 13. That is, although the amplitude of an exhaust pipe 1 serves as facing 
down when the amplitude by the side of an engine occurs below like arrow-head ** for example, 
inertial force Fu occurs in the direction shown in the mass 51 of a dynamic damper 13 by the 
arrow head, it denies each other the force Fd to which an exhaust pipe 1 is moved below, and 
vibration of an exhaust pipe 1 can be attenuated. 

[0022] Moreover, although the amplitude of an exhaust pipe 1 serves as facing up when the 
amplitude by the side of an engine occurs upwards contrary to arrow-head **. in a mass 51, 
inertial force occurs downward, it denies each other the force to which an exhaust pipe 1 is 
moved upwards, and vibration of an exhaust pipe 1 can be attenuated, therefore, the small 
vibration by the side of an engine — the rear tube 3 (refer to drawin g 2 ) — propagation — 
being hard . 

[0023] Drawing 7 (a) and (b) are the 2nd operation Figs, explaining an operation of the periodic- 
damping structure of the exhaust pipe concerning this invention, (a) shows the condition that 
vibration is not acting on an exhaust pipe 1 from an engine. If the big amplitude (amplitude 
exceeding the damping capacity force of a dynamic damper 1 3) is transmitted from an engine to 
an exhaust pipe 1 when an engine is operated in a low rotation region, this amplitude is [ in / 
(b) ] absorbable with two spherical-surface flange couplings 4 and 5. 

[0024] That is, since the spherical-surface flange coupling 4 bends caudad when it generates 
below like [ for example, ] arrow-head ** in the amplitude by the side of an engine, the 
spherical-surface flange coupling 5 bends up and the front tube 2 inclines forward, the large 
amplitude by the side of an engine is absorbed with the spherical-surface flange couplings 4 and 
5, and it does not get across to the rear tube 3. 

[0025] Moreover, in order for the spherical-surface flange coupling 4 to bend up when it 
generates upwards contrary to [ the amplitude by the side of an engine ] arrow-head **, and for 
the spherical-surface flange coupling 5 to bend caudad and to carry out backward tilting of the 
front tube 2, the large amplitude by the side of an engine is absorbed with the spherical-surface 
flange couplings 4 and 5, and it does not get across to the rear tube 3. Therefore, the bending 
force cannot join the rear tube 3, but the endurance of the rear tube 3 can be raised. 
[0026] Drawing 8 is the 3rd operation Fig. showing an operation of the exhaust pipe concerning 
this invention. When the front tube part 1 2 of the front tube 2 becomes an elevated temperature 
with the heat of exhaust air, heat is emitted to a perimeter from the front tube part 1 2. Probably, 
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this heat is interrupted in the 1 st thermal insulation section 42. and does not get across to the 
2nd thermal insulation section 43 side. 

[0027] Moreover, although heat is emitted also from the 1st thermal insulation section 42 when 
the temperature of the 1st thermal insulation section 42 becomes high gradually by radiation of 
the heat from the front tube part 12, this heat is interrupted in the 2nd thermal insulation 
section 43, and does not get across to a dynamic damper 13. Therefore, a dynamic damper 13 
can hardly be influenced by the hot front tube part 12 of heat, can prevent degradation of the 
rubber 52 of a dynamic damper 13, and can prolong the life of rubber 52. 

[0028] In addition, in this invention, in an exhaust pipe, although the location of a specific part 
split sleeve is not limited, if it is most made engine approach, the part of an exhaust pipe which a 
back vibration decreases from a specific exhaust pipe can increase the location of a specific 
part split sleeve, and vibration can be attenuated more effectively. 
[0029] 

[Effect of the Invention] This invention demonstrates the following effectiveness by the above- 
mentioned configuration. Since the periodic-damping structure of the exhaust pipe of claim 1 
attached the dynamic damper in the specific part split sleeve and moreover connected the both 
ends of a specific part split sleeve with the next division tubing with the spherical-surface flange 
coupling, what has the small amplitude can be decreased by the dynamic damper, and what has 
the big amplitude (what has a big variation rate) can be absorbed with two spherical-surface 
flange couplings. Therefore, from what has the small amplitude in vibration which gets across to 
an exhaust pipe to a big thing, a large area can be covered and can be attenuated. Moreover, 
from a specific part split sleeve, vibration which gets across to division tubing of a side far from 
an engine can be suppressed, and the endurance of each part of division tubing of a side far from 
an engine can be raised. 

[0030] Since the periodic-damping structure of the exhaust pipe of claim 2 formed in one the 
stopper which regulates migration of the shaft orientations of a dynamic damper to a bracket, a 
dynamic damper cannot move to shaft orientations too much, and it can prolong the life of a 
dynamic damper. 

[0031] Since it faced attaching a dynamic damper in a specific part split sleeve and insulated 
with the 1st and 2nd thermal insulation plate to the duplex, the heat of a specific part split 
sleeve propagation-comes to be hard of the periodic-damping structure of the exhaust pipe of 
claim 3 to a dynamic damper, and it can prolong the life of a dynamic damper to it. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The perspective view of the exhaust pipe which adopted the periodic-damping 

structure concerning this invention 

[Drawing 2] The 2-2 line sectional view of drawing 1 

[Drawing 3] The perspective view showing the front tube concerning this invention 
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[Drawing 4] The explanatory view of the dynamic damper concerning this invention 
[Drawing 5] The 5-5 line sectional view of drawing 1 

[Drawing 6] The 1st operation Fig. explaining an operation of the periodic-damping structure of 
the exhaust pipe concerning this invention 

[Drawing 7] The 2nd operation Fig. explaining an operation of the periodic-damping structure of 
the exhaust pipe concerning this invention 

[Drawing 8] The 3rd operation Fig. showing an operation of the exhaust pipe concerning this 
invention 

[Description of Notations] 

1 [ — A spherical-surface flange coupling, 13 / — A dynamic damper, 42 / — The 1st thermal 
insulation plate and a bracket (the 1st thermal insulation plate). 43 / — The 2nd thermal 
insulation plate and a bracket (the 2nd thermal insulation plate), 53 / — A bracket (mounting 
bracket), 57 / — Stopper. ] — An exhaust pipe, 2 — A specific part split sleeve (front tube). 3 - 
- 4 Division tubing (rear tube), 5 
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[Drawing 1] 
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i*>^C. ^•Y:^^ ^^>>^n 3^||2iS».«4 3^cm 

4. 5 4t3:aXWLrS)^a mi -02^11^^4 2. 4 3 
^P> httfgpi 23&^6SdWb/clSi^^-<:^5 -^^^ 

Vm^l 2ic^-f:f^ ':.^^>^^'l 3^1XWt:t-5/cd?)(Z) 

[0015] CCDJ:^CC. mi • m2mm^A2. 4 3 
?:Z:S18®CD':/^-5r hib/cCi-C. :/ ^ >^ h i U 

^c*tLry^:f5 ^^>^n 3?5ifil^^cjgi;£;-t?#^/c 
es^). ^-^-^^^ v ^^lyj^l 3(OWm^^^^^'m^^^ 

[00 1 6} BMSRil!lSSR4«. ScM:^ '7>t;^jBI^5 (S 

n> hlfggl 2(DMStcig:t:f/cS^M®:7^>i;^3 20^ 
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[0017] S4 (a), (b) t^*lfeq«^C^^4l$^'>r:^ 
^ ^>>'^•<DittB^0t?*) 0 . ( a ) ( b ) 

t*iEffi0^*^o (a)CC*Jl^r. ^A^^v'P^:^^^ 
13\X. -^TshimJ^'yTvYthXcmA-^^y^'-j 
h5 3CC^>'>'-5 2*ttieS}g*L/c*><D-C*0, 5 
1 *^-'^'-5 2^2 *m5:^L/c*><D"C$)€>o ^:^c. ^ 
•:/^^>>'^•l 3(i. v;;^5 l7&^X:^l^^c^ii!j-r€> 

10 3*HXf^t:f/c^ic. co:^r&JcDSPm«i©5g»^i^3 

-tf€>*>CDr&'2>o (b)CC*3l^r. ^:/i7y>y^• 
136^. (a) ritt0JL/cX:^r^ccfln^r. •^;^5i:0^ 

1 3 *HX^^ct/cB$tc. c<D:&r6j(Dgfas 1 omm^^ 

[0 0 1 8] HStiaicDS-Si^^TSS'C&O. -^a 
>h^A-:/2(Z>7ti>hWSI51 2\cmiWMM4 2^ 
CCDmiiSl^ffi4 2^cm2«^«4 3^7gS 
CQ02ig^^4 3Cca^-f:^$ > 3<oa( 
20 ^':f'y^-jV^3^^-)\^Yh^. 55.:^ryh56. 5 
6 (— 7fflCDjJ<;l/ h55. :^7^56 ^S^lf T) raXf^ 
\i1^Lth^. m2ig|S^^4 3^CVX5 l:0^Z7^r^iCja 
SCC^tt'T^^D^^iM-r'SX h >:^/N-5 7. 5 7^^^:f/c 

[0 0 1 9 ] COX h ':;/>'5 7, 5 7 ^i§:t:t/cC i^. 

':.^^5r>^^•l 3?&5«i:^r^ (ZTS-f^) ^ciugcc^ 

30 P>hWg|51 2t(^h^Wi\^1cmtl^¥A^^ v^^ly^^l 

[0 0 2 0 ] ti±tc^-</cgFM®ofsift-issiiiga)f^ffl 

^;xcci^?^T^o 06 (a) . (b) \x:^mm%^m 

[0 0 2 1 ] (b) ^C:foair. x>>?>^i:b$j? 
40 /hSAj:Sii|ii7!>ie*3-5><!:. C:(DjSiiPi(^y-Y:^ 5 ^>>'^• 
tc. SF^lf l(DJiiPiiiTf^^<h)5:€»?!)^. 

^^o. gf^Wi^T:^--^t(jSii^:;^Fd<brr%mL/ 

gfmW10Sgli6^i)^«?*y-^C<h*5-C^^. 
[0 02 2 ] ^/c. x>>^>fflJjCDS^ilii:^^^Ena)chtiil?CC 

VX5 HCtiTf^^CCtitt::^:?&^|^^L. gpmit 1 ^ 
50 ±:^--«tt3i±S;^?<f:rr^?3U-&C\ SF»lf ICDjgSBl^ 



5 

[oo23]07(a). (b) it^^micminmm 

t>ti?S8*^^. (b) (cfcc^r. i>y>*fi 

ipi) 75se*D-Si> CCDJiiUCJ, 2-:>©a<ffl7 7>i^«t* 
[0 024] BP%. i> v>>ffiiJ(D*iilii*55^En® 

[002 5] x>y>ffliJCOti*i*l^EP®<!:«a»{C 

[ 0 0 2 8 ] 0 8 «:*^B^{c0^SgFm'g©f'Pffl?r^-rm 
Sf'pfflHrAS. :7a>h^^-7'20-7a>l''BgPl 
2 *ip^©Si-Cii?S«: rj: /cJS^cc> 7 a > h -ggp i 2 

SP4 2rjl6n> ll2aMSI54 3PKc{£*)6^£t-i. 
[0027] 3E/c> m 1 jlS»S|54 2©SS*J. 7 n> h 

2*^'E>CDl^CDffit*tfCj:-:,-C^XIICCig< J^Co/cJS-^ 

ccii. iiiM^gi54 2 75^6 4>i^*3)Sfe«3ns*s. com 

IS2jg|^g|54 3-Cig6n, y-Y:^5 •yi'^^Vvn 3 

©7 0>h«gpi 2*i<^^»®^^S*5^^^<!:■^WSC<i: 
755^C<. ^-(-n 'J fitly \ 3©'7>'N'-5 2©^{t* 

[ 0 0 2 8 ] sJs^HJTW. gF»«(C*Jt,»-C. 

©«^jx>i^>SFO(c-rnw. #spMej;Of*:^©Ji 
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[002 9] 

[ ] :*:^Hj «±iBfli^K J: O iX©Ja*?r^» 

■r * . . 5t*5« 1 ©SF«e©ffittji«««iiS« . 

Jffl^9tffi-7^>i^«t^fK©5>SiIlftciS*Sbfc©r> «i 
itii©/jN3!S4>©»^'f:^-5 •i>i'$*'>''<t?iiS«U. tiiH© 

J: 0 x>y>*>6Mt^ffliJ©:»*!llftce*DSJiSb?rfflJ^ S 
C<!:*s-C#. x>i;>>*i6jtl><W©^}-fll'gSSB©W^\tt 

[003 0] W3}?]12©9Fmi©Sii!li^«lit(J. 

-y-y hjc^^-r-^s -^^ i'^^'>''^•©w:^[Sl©^l!J?:^g$l|•rs 

l*:^lfilCcjiS{c^K|-r.5Ci*ii5:<. if'<i'^yPif> 
[003 1 ] i«^313©SFm«©«iatlj«««jS». 

>'^•^c#S^f m©^*5gt> f3«:<<^j:0. 
^>-'<©*^*iS«-r C <!: 7!)it?# 
[0®©faWd:l^i?«] 

[01] :*:^i!«K:^^mStljlS««®?:»ffll//cef«'g© 

[112] m\<o2-2.wmm 

[03] *fSB^«:^-57n> h^^^-T/^r^-TMrns 
[04] *^Bjcc11-5^-f:^5 i'df>^-<(D^mm 
30 [05] 01©5-5i^»iffi0 

[06] *#eH^«:^seFm«©®at!)?s^«}®©fpffl?:3i 

[0 7] *^?«fc^.s9pm'e©«i«i?i^^«ie©fpffl*3i 

Hj-r-2)ii2f'pffl0 

[08] :i:mnK:mi>mw.'s<oi'^m^fr;rm3i^mm 

•••^fdif ( u-^g"*-^) , 4. 5 -sKM7^>i^«i 
1 s-if^-rs. 'J i'yyj^. 42 -mi<Dmfm.R 

40 tX:/^^r-, h (Hljgjft^) , 4 3-m2©i®»«Riyf 

T^^-^-i. h (.m2mmM) . 5 3 ":/^^r-y h (ax^-?" 

^dr.^ H) , 5 7 - y^ h 'v/N'. 
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